SV40 DNA form I is expressed efficiently after its injection into the nuclei of Xenopus laevis oocytes, resulting in the synthesis of RNA and protein products of both viral Isle and early transcription units. However it was observed that injection of SV40 genes cloned into pBR322 or related plnsmids yielded vastly reduced quantities of viral DNA and proteins. If SV40 DNA was cleaved funn the plasmid, and then recircularized prior to microinjectioo, viral expression was regained. The inhibition by plasmid DNA was not confined to an effect in cis because coinjeclion of circular pBR322 DNA along with SV40 DNA, as separate entities, also blocked viral RNA and protein synthesis. As circular but not linear pBR322 DNA was actively transcribed by polymerase 11 in oocytes, even in the presence of SV40 DNA, it is likely that pBR322 competes for transcription factors required for viral gene expression. Injection of pBR322 as early as two hours after injection of SV40 DNA into the oocyte nucleus did not inhibit SV40 RNA synthesis, indicating that once initiated, SV40 transcription is stable and insensitive to the competition by plasmid DNA. A plasmid vector was developed that allows expression of SV40 DNA in Xenopus laevis oocytes.
INTRODUCTION
In order to gain insight into the regulation of RNA polymerase II promoters, the expression of SV40 DNA has been studied in a variety of cell types. Among these the Xenopus laevis oocyte has provided unique advantages, including the ability to microinject precise quantities of DNA into the nu- 
Co-injection of circular but not linear plasmid DNA inhibits SV40 gene expression in oocytes
It has been reported that some prokaryotic DNAs are transcribed in Xenopus laevh oocyies (22, (26) (27) (28) . This raised the possibility that competition between pBR322 and SV40 DNAs results in the reduced viral expression in these cells. To test this varying amounts of pBR322 DNA along with a lixed quantity (2-5 ng) of SV40 DNA were injected into oocyte nuclei (Fig. 3) . While co-injeclkm of 0.1 ng of circular pBR322 DNA was only slightly inhibitory to the capskl or tumor antigen products of 2.5 ng of SV40 DNA (lanes c,c'), 1.0 ng of pBR322 abolished SV40 protein synthesis (lanes d,d'). As one tenth of either late or early region encoded viral proteins would be easily detected in these experiments, it appears that the effect upon expreskm of increasing quantities of pBR322 is not one of direct proportionality and that there may be limiting quantities of a factor (or factors) that have a considerably greater affinity for pBR322 DNA in oocytes.
As we and others (11, 22) have previously observed that increasing the concentration of SV40
DNA injected into oocytes to quantities greater than 10 ng did not decrease the amounts of viral expression increasing the total amount of DNA (pBR322 plus SV40) to 5 ng should not be inhibitory per se. Plasmids related to pBR322 such as pmK 16#6 and pUC8 were also inhibitory when Injected, as well as pSVod, a plasmid that lacks the "poison" sequences (23) , previously reported to interfere with efficient SV40 DNA replication in infected cells (data not shown). Preliminary experiments have also indicated that the replicative form but not the single stranded form of Ml3 DNA is inhibitory to SV40 gene expression in oocytes.
If 2.5 ng of pBR322 DNA that had been cleaved first with either FnuDII which cuts pBR322 into several fragments (lanes, h,h'), or with Sal I which cleaves it only once (lanes g,g'), were coinjected with 2.5 ng of circular SV40 DNA, little or no inhibition of viral protein synthesis was observed. This further supports the suggestion that pBR322 competes with SV40 for transcription in oocytes because it has been shown that cleaving circular DNA abolishes its transcription in these cells (24, 25) . Fig. 4b and f) or together (Fig. 4c) it can be seen that the inhibition by pBR322 is largely non-reciprocal, although pBR322 RNA accumulation was somewhat reduced. As pBR322 specific RNA accumulated when SV40 and pBR322 DNAs were injected together, while no SV40 specific RNA was delectable, the quantities of RNA synthesized from the two templates were compared by hybrid selection of labeled RNA to DNA fillers (Table 1 ). pBR322 DNA transcription by RNA polymerase D in this system is more efficient than SV40 DNA, since pBR322 specific RNA amounted to 18% of the stable RNA synthesized during the labeling period, while SV40 specific RNA amounted only to 8%. Taken together, these observations support the notion that pBR322 DNA is a better template than SV40 for RNA polymerase II transcription in Xenopus laevis oocytes.
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Once initiated, SV40 transcription is resistant to pBR322 DNA competition
To further characterize the competition between SV40 and pBR322 DNAs, we tested whether pBR322 DNA inhibits SV40 transcription once the latter process has initiated in oocytes. It has been reDorted that a laa of one to two boars occurs before SV40 transcrirHion is detected in ooevtes (3) lndi- it has yet to be determined, this vector may be useful for studying the expression of other cloned polymerase II genes in these and other cells.
